Background
Clinical practice guidelines (hereinafter referred to as guidelines) are "statements that include recommendations intended to optimize patient care that are informed by a systematic review of evidence and an assessment of the benefits and harms of alternative care options". 1 Properly developed guidelines can change clinical practice and may lead to positive changes in patient outcomes while decreasing health care costs. [2] [3] [4] [5] A recent Cochrane review including 27 studies, noted that length of stay was the most commonly employed outcome measure with most studies reporting submit your manuscript | www.dovepress.com
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Birrenbach et al significant reductions by applying clinical guidelines. A reduction in in-hospital complications and a decrease in hospital costs/charges favoring clinical guidelines were also noted. 3, 4 However, successful guideline implementation depends on several factors. Relevant factors are physicians' attitudes toward guidelines and possible perceived barriers. In 1994, Tunis et al conducted one of the largest studies on physicians' attitudes toward guidelines, involving over 1,500 internists of the American College of Physicians. 6 Although most of them recognized the potential benefits of clinical guidelines, many were concerned about possible effects on their autonomy, on health care costs, and on satisfaction with clinical practice. More favorable attitudes were held by those who had recently graduated. 6 A systematic review of surveys on clinicians' attitude toward clinical practice guidelines conducted in 2002, which included over 11,000 international responses, also found generally favorable opinions on guidelines (eg, good source of advice and educational tools, intended to improve patient quality of care). 7 However, clinicians often considered them to be impractical, too rigid to apply to individual patients, oversimplified, and a possible threat to physician autonomy. 7 Despite the generally favorable attitudes toward guidelines, evidence shows that their implementation in clinical practice is insufficient. 8, 9 Adoption of and physician adherence to guidelines may be hindered by a variety of barriers, as studied by Cabana et al in 1999. 10 Their comprehensive review of 76 studies yielded 3 general categories of barriers, affecting physician knowledge (lack of awareness and lack of familiarity), attitudes (lack of agreement, lack of self-efficacy, lack of outcome expectancy, and inertia of previous practice), or behavioral/external barriers (patient factors, guideline factors, and environmental factors). Barriers varied according to local setting; thus, implementation strategies need to focus on specific local barriers. 10 Unlike many other countries (eg, UK, Germany, and Scotland), there is no national guideline agency in Switzerland, and no formal national guideline program exists other than the general recommendation of the Swiss Medical Association for medical specialties to develop high-quality guidelines. 11, 12 So far, only very few Swiss guidelines exist (eg, for chronic obstructive pulmonary disease). 13 Very little is known in Switzerland about physicians' attitudes toward clinical guidelines. To date, only one study has examined attitudes toward guidelines and their impact on clinical care in Switzerland.
14 This study, conducted in 2002 by Bochud et al at the Department of Medicine, University Hospital of Lausanne in the French-speaking part of Switzerland, found favorable attitudes toward guidelines overall, especially among less experienced physicians. However, familiarity with the guidelines was noted to be low, and only half of the participants reported that clinical practice guidelines had changed their medical practice during the last year.
14 Furthermore, there are only a few studies objectively assessing the knowledge of guidelines. 8 In summary, there is only one study on the attitudes toward, use of, and perceived barriers to clinical guidelines, and this study was conducted back in 2002. Moreover, there are no available data on the objective assessment of guideline knowledge in Switzerland, and Switzerland constitutes a special case, as it has no national guideline agency. Therefore, we conducted a study at a large university's Department of General Internal Medicine in Switzerland to assess physicians' attitudes toward, use of, perceived barriers to, and knowledge of clinical guidelines, in order to better understand guideline usage in Switzerland and to get ideas on how to optimize guideline development, dissemination, and implementation, and therefore ultimately patient outcomes. Furthermore, we wanted to investigate possible differences between residents and attendings regarding attitudes toward guidelines, use and knowledge, and explore, if our results on attitudes toward clinical guidelines differ from international findings.
Participants and methods
Participants and settings
Residents (n=78) and attendings (n=18) of the Department of General Internal Medicine at the University Hospital of Bern, Switzerland were asked to participate in a survey and knowledge test. Demographic and professional characteristics of the physicians were obtained. By law, working hours for hospital physicians in Switzerland are generally restricted to 50 hours per week and thus were not separately registered. Participants were informed about the goal of the survey (medical education research) orally and/or in writing. By voluntarily participating in the survey after adequate information of its aim informed consent was implied, but not formally obtained in writing. No remuneration was provided. We confirm that participation was voluntary, participants could not be identified from the material presented, and no plausible harm to participating individuals could arise from the study. Information disclosed by the participants was only discussed within the research team where confidentiality was maintained. At the time of the planning of the study and the data collection there was no relevant institutional review board for medical educational studies and the University of Bern institutional review board ruled this type of research 'exempt from formal ethical approval'. 
Attitudes
The first part of the survey consisted of 10 closed-ended questions regarding attitudes toward guidelines. The statements used were adapted from previous publications and were assessed using a 5-point ordinal Likert scale (1= "strongly disagree" to 5= "strongly agree"). 6, 7, 14 Answers were compared with international study results.
Use
Physicians were asked how often and who explicitly informed them about guidelines and whether they knew where to find information about guidelines. Physicians were asked to state guidelines with which they were familiar with. Frequency of guideline use was self-assessed. Since there is no validated framework on how to define regular use, we purposely decided against using an extended definition (eg, often being considered once a week) but chose to apply a 5-point Likert scale (1= "never"; 2= "seldom"; 3= "sometimes"; 4= "often"; and 5= "very often").
Barriers
Assessment of barriers was based on a 14-item questionnaire developed by Kunz, 15 using the barriers identified in the review by Cabana et al. 10 The response format was a 5-point ordinal Likert scale (1= "I see no problem at all" to 5= "I see a very big problem").
The attitudes and barriers components were evaluated according to the work of Tunis et al: 6 For the questions about attitudes and barriers using the 5-point ordinal Likert scale, the 5-point-scale was reduced to a 3-point-scale for analysis (agreement = percent of respondents marking 4 or 5; neutral = percent of respondents marking 3; disagreement = percent of respondents marking 1 or 2).
Furthermore, an overall score was calculated using an adapted attitude scale according to Tunis et al. 6 The scale sums up the ratings for 3 descriptions reflecting positive views on guidelines (good educational tools, convenient source of advice, and likely to improve quality of care) and the inverted ratings for each of the 3 descriptions reflecting negative views on guidelines (oversimplified or too "cookbook" medicine, a challenge to physician autonomy, too rigid to apply to individual patients) divided by 6. The values on the scale range from 1 to 5, with lower values representing negative attitudes toward guidelines and vice versa. Comparisons of the adapted attitude scale between the group of residents and attendings as well as according to sex were tested for statistical significance using 2-sided t-tests. Reliability of the adapted attitude scale was evaluated by determining the Cronbach's alpha.
Knowledge test
Furthermore, a knowledge test was administered, comprising of 14 multiple-choice and 3 short answer case-based questions adapted from the Medical Knowledge Self-Assessment Program of the American College of Physicians. These questions were used to test knowledge of guideline-compliant therapy regarding the following 4 topics: venous thromboembolic disease, heart failure, chronic obstructive pulmonary disease, and community-acquired pneumonia. These were chosen because they resolve around important and frequent causes of "dyspnea" and well-established international guidelines commonly applied at the Bern University Hospital are available on these topics (guidelines for venous thromboembolic disease edited by the American College of Chest Physicians, guidelines for heart failure edited by the European Society of Cardiology, guidelines for chronic obstructive pulmonary disease edited by the Global Initiative for Obstructive Lung Disease, and guidelines for community-acquired pneumonia edited by the European Respiratory Society, the European Society for Clinical Microbiology and Infectious Diseases as well as British Thoracic Society). [16] [17] [18] [19] [20] The participants were randomly assigned to two sets of tests consisting of similar yet different questions (eg, 2 different scenarios for outpatient treatment of communityacquired pneumonia). Since the questions were chosen from the Medical Knowledge Self-Assessment Program of the American College of Physicians, the answering key was given, and again checked for local appropriateness by authors TB and MP, who are internal medicine specialists. Randomization was carried out by listing the participants alphabetically and allocating even and odd numbers to the two subsets of questions (each subset consisting of 48 participants: residents, n=39, and attendings, n=9).
Analysis
Data were entered and analyzed using Excel 2013 and SPSS Version 21 (IBM Corporation, Armonk, NY, USA). Quantitative outcomes were described using mean values and their corresponding standard deviations (SD). For the 
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Birrenbach et al knowledge test, comparisons between the group of residents and attendings as well as the 2 sets of tests were tested for statistical significance using 2-sided t-tests. The customary 5% level of significance (α =0.05) was used. Reliability of the adapted attitude scale and knowledge tests was evaluated by determining the Cronbach's alpha.
Results Participants
Fifty-five physicians completed the survey (residents, n=42, and attendings, n=13; response rate 57%); 5 of these residents did not complete the knowledge test (response rate knowledge test 52%). Of the physicians who completed the survey, 60% were female and 81% of the residents had >2 years professional experience in general internal medicine.
The nonresponders to the knowledge test consisted of 41 residents and 5 attendings (50% female).
Attitudes
Generally, attitudes toward guidelines were favorable (Table 1) . They were considered to be a convenient source of advice (94% agreement), good educational tools (89% agreement), and likely to improve patient quality of care (91% agreement). Only 13% perceived guidelines in general as an oversimplified tool and 4% viewed them as a challenge to physician's autonomy. Guidelines were not generally considered to be too rigid to apply to individual patients (7% agreement).
The generally positive attitude was reflected in the adapted attitude scale (mean: 4.10 SD: 0.44). The results of this scale did not differ significantly between residents and attendings (p=0.169), or according to sex (p=0.171). The internal consistency coefficient (Cronbach's alpha) for this scale was 0.6.
A comparison of international studies with our results on attitudes toward clinical guidelines is presented in Table 2 .
Use
The majority of the physicians used clinical guidelines sometimes (56%) or often (26%). Only 6% reported never using guidelines (Table 3) 
. The physicians were only seldom (38%) or sometimes (43%) explicitly informed about clinical guidelines, usually by senior staff, self-study, the internet, other residents, or conferences. However, 30% of the physicians did not know where to find information about clinical guidelines.
Barriers
Several barriers to guideline adherence were explored and identified (Table 4) : Lack of awareness and lack of familiarity emerged as the main barriers (70% and 57% agreement, respectively). Patient factors (eg, inability to reconcile patient preferences with guideline recommendations and applicability to practice population, both 30% agreement) and lack of 
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Physicians' thoughts on clinical practice guidelines in switzerland the applicability to practice population (30% agreement). Neither lack of outcome expectancy nor lack of self-efficacy was considered to be a large problem (10% and 19% agreement, respectively). 
Knowledge test
Discussion
We sought to assess physicians' attitudes toward, use of, perceived barriers to adherence to, and knowledge of clinical guidelines at a large university's Department of General Internal Medicine in Switzerland. We found favorable Notes: All study results in percent agreement, ie, percent of responders marking 4 or 5 on a 5-point ordinal scale form 1= "strongly disagree" to 5= "strongly agree" (apart from Farquhar: "weighted mean positive response"). "-" = no data. Abbreviation: gPs, general practitioners. (6) 3 (7) 0 (0) 2 (seldom) 3 (6) 3 (7) 0 (0) 3 (sometimes) 30 (56) 22 (54) 8 (62) 4 (Often) 13 (26) 11 (27) 3 (23) 5 (Very often) 4 (7) 2 (5) 2 (15) time (33% agreement) also proved to be obstacles. Furthermore, guideline attributes, such as their low usability (36% agreement), guideline accessibility (43% agreement), and the presence of contradictory guidelines (30% agreement) were seen as problematic. Additionally, the inertia toward changing previous practice hindered guideline implementation (32% agreement). Only 10% of all physicians cited disagreement with guideline content as a barrier to their adherence. There was general confidence in the guideline developers (only 11% considered this to be a problem). Guidelines were not generally considered to be too rigid to apply to individual patients (only 7% agreement), yet there was concern about 
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Birrenbach et al physician attitudes toward clinical guidelines and support for the use of guidelines to improve clinical care. Self-reported use of guidelines was limited. Several barriers hindering guideline implementation were identified. The knowledge test showed only modest knowledge of guidelines.
In our survey, we found a favorable attitude toward guidelines. Three unambiguously positive statements (guidelines are considered to be a convenient source of advice, good educational tools, and are likely to improve quality of care) elicited around 90% agreement. This is only the second report on Swiss internists' attitudes toward guidelines. Bochud et al found similarly positive attitudes in the French-speaking part of Switzerland, especially among junior and less experienced physicians.
14 In our study, we found no significant difference between the attitudes of residents and attendings or according to sex. International findings and reviews also support these favorable attitudes. 6, 7, 21, 22 Compared to both international and Swiss studies and reviews, we found even more favorable attitudes (Table 2) . 6, 7, 9, 14, 15, 23 Particularly striking in this regard was the disagreement with statements about guidelines being oversimplified, too rigid to apply to individual patients, and a challenge to physician autonomy: these beliefs were shared by less than 15% of the participants. This result may be due to fewer medico-legal and regulatory concerns regarding guidelines threatening physician autonomy in Switzerland than in other countries (eg, US).
Only one-third of the participants in our study reported using guidelines often or very often, which is comparable to findings among German and international physicians. 15, 21, 22 Kunz reported that only 40% of German family physicians had used clinical guidelines during the last 6 months. 15 In a large sample of Canadian physicians, 52% reported using guidelines at least monthly. 21 The results of the objective knowledge test further support this self-reported statement regarding limited use. Participants' scores were modest, with only 60% correct answers, confirming the rather low knowledge of clinical guidelines when applying them to case-based questions. Thus, despite favorable attitudes, guideline use and knowledge were limited. To our knowledge, only a small number of studies on guideline implementation have incorporated an objective knowledge test, and these used few questions. 8 We identified a low level of awareness of and familiarity with existing guideline recommendations as the main barriers hindering use and implementation of clinical guidelines. Additionally, applicability of existing guidelines to a multimorbid patient population, guideline factors (eg, lack of user-friendliness, poor accessibility, and presence of contradictory guidelines), and lack of time were found to be important barriers. These correspond well to commonly encountered barriers by physicians, including residents in 
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Physicians' thoughts on clinical practice guidelines in switzerland other settings. 10, 15, [23] [24] [25] [26] Awareness of and familiarity with existing guideline recommendations emerged as the most common barriers in our study (70% and 57% agreement, respectively), comparable to the results of the review by Cabana et al. 10 Applicability of guideline recommendations to a multimorbid practice population was stated as an important barrier in our study, and is now also being recognized internationally as a major problem; several studies have demonstrated that age and multimorbidity are not fully addressed in some national guidelines. 27, 28 There is a general wish for guidelines for people rather than for diseases. [28] [29] [30] However, the evidence for comorbidity-related recommendations is limited, since this population is generally not included in controlled-randomized trials. Finding out more about pattern of diseases, including these populations in clinical trials and then specifically addressing these common comorbidities and their therapeutic co-implications in the guidelines is required. However, there still remain uncertainties as to how these interactions should be interpreted, weighed, and finally, illustrated.
There are several strengths of our study. This is only the second report on Swiss internal medicine specialists who were questioned about their attitudes toward and perceived barriers to guidelines. The evaluation of attitudes and barriers was carried out according to established frameworks and a previously developed questionnaire. 6, 10 Besides self-reported measures, knowledge of guidelines was objectively assessed in a case-based multiple-choice test. This has not been previously reported for Switzerland and, to our knowledge, has also not been addressed in larger international studies. The combination of the documentation of attitudes, self-reported use, barriers, as well as an objective measure of knowledge allowed for an important insight into guideline usage and implementation in a large internal medicine department in Switzerland.
Limitations
Nevertheless, some limitations of our study should be noted. The sample size of the study is limited and the study took place in a single university hospital setting, albeit the largest of its kind in Switzerland. Therefore, the generalizability to other settings and countries is questionable. With a response rate of 57%, there is a possibility of selection bias. Participants may possibly be more motivated and might express more positive attitudes compared to nonparticipants. As information is based on self-report (apart from the knowledge test), a bias due to social desirability cannot be excluded. Additionally, a bias toward over-reporting adherence to guidelines has been noted elsewhere. 24 Furthermore, there is a certain overlap between the concepts of attitude and barriers, since attitude (eg, lack of agreement, lack of self-efficacy, lack of outcome expectancy, and inertia of previous practice) is one of the 3 general categories of barriers, as reported by Cabana et al. 10 Although the evaluation of attitudes and barriers was carried out in accordance with other studies, a formal validation of these measures has not been done. 6, 7, 10, 15, [21] [22] [23] 26 Furthermore, reliability of one knowledge subtest was limited.
Conclusion
This study found that internal medicine residents and specialists had positive attitudes toward guidelines. However, only one-third used them often or very often. The knowledge test supported the limited application of guideline recommendations when solving case-based questions. Several barriers hindering guideline implementation were identified in our setting, the most important of which was awareness of and familiarity with guidelines. Applicability of existing guidelines to our multimorbid patient population, guideline factors (eg, lack of user-friendliness, poor accessibility, and presence of contradictory guidelines) as well as lack of time proved to be further obstacles that need to be considered in the endeavor to improve adherence. These findings can help to provide a better understanding of guideline usage in Switzerland (and possibly other countries with no formal guideline agency) and to optimize guideline development, dissemination, and implementation, and therefore ultimately patient outcomes.
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